7 
8 
9 
10 




13 



14 



hi 



t 



of the connector [a] each bus conductor of the first group is postii6ned adjacent to at 
least one of the bus conductors of the second group [that isj*usitioned adjacent to 
yet another bus conductor of the first group, and so on^Sr each of the plurality of 
bus conductors], the transmission line impedanc^F any pair of adjacent bus 
conductors, one being chosen from the first jgroup and the other being chosen from 
the second group, being determinable, wjfilrein each of the bus conductors of the 
first group are adapted to beOl^ric^y coupled to respective signal paths 
associated with a circuit beard oivwhich the connector is to be mounted through 
only two electrical contact elements regardless of the number of compliant contact 
regions, the two electrical contact elements of each bus conductor of the first group 
being arranged so that ffich is disposed subCtemtially near an end of its respective 
bus conductor, and tWe bus conductors of the second group each being adapted to be 
electrically coupled to an electrical ground plane associated with the circuit board 
through a number of electrical contact elements disposed along their respective 
lengths, the mimber of electrical contact elements being irrespective of the number 
of complijmt contact regions. 



18. A socket for providing an electrical interface^etween a substrate and a plurality of 
removable electronic components, the sodKet comprising: 
a socket housing adapted to receive tlyplurality of removable electronic 
components; and 

a first signal conductor extending through the socket housing and having a 
predetermined impedance and first and second ends adapted to couple 
respectively to first amd second traces disposed on the substrate such that the 
first signal conductor forms a signal transmission line between the first and 
second traces^iftie first signal conductor further having a plurality of electrical 
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10 contact regions to couple to counterpart electrical contact regions disposed on 

11 the plurality of removable electronic components. 

1 19. The socket of claim 18 further comprising additional stenal conductors extending 

2 through the socket housing parallel to the first signaK:onducton the additional 

3 signal conductors each having the predetermined>(mpedance and first and second 

4 ends adapted to couple to a respective additional pair of traces on the substrate such 

5 that each additional signal conductor format signal transmission line between the 

6 additional pair of traces, each additional /ignal conductor further having a plurality 

7 of electrical contact regions to coupleiK) additional counterpart electrical contact 
J 8 regions disposed on the plurality ofiremovable electronic components, the first 

9 signal conductor and the additional signal conductors forming a signaling bus that 

10 extends through the socket hocusing. 



id 



Li 
iff 



1 20. The socket of claim 18 farther comprising a first ground conductor extending 

'?\ 2 through the socket housing and disposed adjacent the first signal conductor, the first 

3 ground conductor hgwing a plurality of contact elements disposed along its length to 

4 couple the first ground conductor to a ground plane of the substrate. 

1 21 . The socket of claim 20 further comprising: 

2 additional^ignal conductors extending through the socket housing in a direction 

3 pantile! to the first signal conductor, the additional signal conductors each 

4 y naving the predetermined impedance and first and second ends adapted to J 

5 / couple to a respective additional pair of traces on the substrate such that each 

6 / additional signal conductor forms a signal transmission line between the 

7 / respective additional pair of distinct traces, each additional signal conductor 

8 / further having a plurality of electrical contact regions to couple respectively to 
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9 additional counterpart electrical contact regions disposed on the plurality of 

10 removable electronic components, the first signal conductor ma the additional 

11 signal conductors forming a signaling bus that extends through the socket 

12 housing; 

13 additional ground conductors extending through the socket housing parallel to the 

14 first ground conductor, each of the additional ground conductors having a 

15 plurality of contact elements located along jits length to couple to a ground 

16 plane of the substrate; and 



17 wherein signal conductors, including the fir^t signal conductor and the additional 

O 18 signal conductors, and ground conductors, including the first ground 

ES 19 conductor and the additional ground conductor, are disposed within the socket 

y 

N= 20 housing such that each of the^signal conductors is adjacent a respective one of 
U 

y* 21 the ground conductors. 

Id 

is 

O 1 22. The socket of claim 21 wherein each one of the signal conductors is disposed 

2 adjacent another one ofyfiie signal conductors. 

1 23. The socket of clain/21 wherein the signal conductors and the ground conductors are 

2 disposed withinine socket housing such that each of signal conductor of a subset of 

3 the signal conductors is positioned between a respective pair of the ground 

4 conductors/ 

1 24. The socket of claim 21 wherein the signal conductors and ground conductors are 

2 dis posed within the socket housing such that the contact regions of each signal 
Conductor oppose the contact regions of the adjacent ground conductor. 
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25. The socket of claim 21 wherein each signal conductor and adjacent ground 
conductor form a signal-ground conductor pair having opposing signal and ground 
contact regions, each pair of opposing signal and groundreontact regions being 
positioned to contact respective electrical contact elepents disposed on opposing 
faces of a respective one of the removable electropc components. 

26. The socket of claim 25 wherein the contact regions of the signal conductors of the 
signal-ground conductor pairs are positioned to alternately contact each of the 
opposing faces of the respective one of/he removable electronic components. 

27. The socket of claim 26 wherein thg contact regions of the ground conductors of the 
signal-ground conductor pairs are positioned to alternately contact each of the 
o pposing faces of the respective one of the removable electronic components. 

28. The socket of claim 20 fiarther comprising a dielectric spacer disposed between the 
first signal conductoiyand the first ground conductor. 

29. The socket of clajm 28 wherein the width of the dielectric spacer is selected to 
achieve the pimletermined impedance of the first signal conductor. 

30. The sockyt of claim 28 wherein the dielectric spacer is bonded to at least one of the 
first gnaund conductor andithe first signal conductor. 

3 1 . Ttre socket of claim 20 wherein the first signal conductor and the first ground 
/conductor are formed by respective conductive plates. 
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1 32. The socket of claim 18 further comprising an elastomer disposed underqgath each of 

2 the plurality of electrical contact regions of the first signal conductor 



1 33. The socket of claim 1 8 further comprising: 

2 additional signal conductors extending through the sockeUfcusing parallel to the 

3 first signal conductor, the additional signal conductors each having the 

4 predetermined impedance and first and secondrends adapted to couple to a 

5 respective additional pair of traces on the prostrate such that each additional 

6 signal conductor forms a signal transmission line between the additional pair 
2 7 of traces, each additional signal conductor further having a plurality of 

3f1 8 electrical contact regions to couplj^o additional counterpart electrical contact 

rj 9 regions on the plurality of removable electronic components; and 

10 a plurality of elastomers extendingfthrough the socket housing in a direction 

11 transverse to the first signal conductor and the additional signal conductors, 

12 each of the elastomers Extending beneath at least one electrical contact region 

13 of each of the additijmal signal conductors and beneath least one electrical 

14 contact region of ifoe first signal conductor. 



hi 



illf 



1 3 4. The socket of claina 29 wherein each of the elastomers is formed from a dielectric 



material to maintain electrical isolation between the signal conductors, including the 
first signal conductor and the additional signal conductors. 



1 35. The socket of claim 18 wherein the predetermined impedance of the first signal 

2 condijctor is selected to match a termination impedance on the substrate. 
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1 36. The socket of claim 35 wherein the termination impedance on the substrate is 

2 resistor coupled to the second trace. 
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1 37. The socket of claim 18 wherein each of the removable electronic components is a 

2 daughter card and the socket housing is adapted to receive a pffiality of the 

3 daughter cards. 

1 38. The socket of claim 18 wherein each of the removabl/electronic components is an 

2 integrated circuit device and the socket housing iyadapted to receive a plurality of 

3 the integrated circuit devices. 

1 39. The socket of claim 18 wherein the firstind second ends of the first signal 

2 conductor include posts adapted to fijnnto respective holes in the substrate. 

1 40. An electrical connector comprising: 

2 a connector housing having a^lurality of slots to receive removable electronic 

3 components; 

4 a plurality of signal coriQuctors that extend through the connector housing to form a 

5 signaling bus,yftie signal conductors including contact regions to electrically 

6 couple the removable electronic components to the signaling bus, each of the 

7 signal conductors having first and second ends to couple to respective signal 

8 traces^)n a substrate and having a predetermined impedance; and 

9 a plurality of ground conductors that extend through the connector housing parallel 

10 Ao the signal conductors, the ground conductors each including a plurality of 

11 / contact regions to electrically couple to a ground reference of the substrate, 

12 / the ground conductors and signal conductors being disposed within the 
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connector housing such that each of the signal conductors is adjacent abreast 
one of the ground conductors. 



41 . The electrical connector of claim 40 wherein the predetermined 
selected to match a termination impedance of the signaling b 




edance is 



42. The electrical connector of claim 41 wherein the termination impedance is formed 
by a plurality of resistors coupled respectively to theygignal traces on the substrate. 



1 43. The electrical connector of claim 40 wherein aihelectric spacer is positioned 

2 between each signaling conductor and adjacent ground conductor. 

1 44. The electrical connector of claim 40 ^herein each of the signal conductors forms a 

2 transmission line between the respective signal traces when coupled thereto. 



I s * 



1 45. The electrical connector ofjeflaim 40 wherein each of the signal conductors is 

2 adapted to be coupled t<yme substrate only at the first and second ends, and wherein 

3 each of the ground conductors includes at least three contact regions to couple to the 

4 ground reference m the substrate. 



1 46. The electrical connector of claim 40 wherein the contact regions of the signal 

2 conductors and the contact regions of the ground conductors each extend into the 

3 slots of the connector housing to contact counterpart contact regions of the 

4 removable electronic components when the removable electronic components are 

5 inserted into the slots of the connector housing. 



1 4f A signaling system comprising: 
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a substrate including a first plurality of signal conducting traces and a second 
plurality of signal conducting traces; 

a socket mounted to the substrate and including a housing with slots formed therein, 
the socket further including a plurality of signal conductors thaft/extend 
through the housing in a direction transverse to the slots, ea^h signal 
conductor of the plurality of signal conductors having predetermined 
impedance and being coupled to form a transmissionmne between a respective 
one of the first plurality of signal conducting traces on the substrate and a 
respective one of the second plurality of signa^onducting traces on the 
substrate; and 

a plurality of electronic components removabfy inserted into the slots of the socket 
housing, each of the electronic components including a plurality of contact 
regions that respectively contactmie plurality of signal conductors. 



u \ 

u\ 
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1 48. The signaling system of claim yf wherein each of the plurality of electronic 

2 components comprises a printed circuit board having an integrated circuit device 

3 mounted thereon. 



1 49. The signaling system of claim 48 wherein the integrated circuit device is a 

2 semiconductor memory device. 

1 50. The signaling system of claim 49 wherein the semiconductor memory device is a 

2 dynamij/random access memory device. 



1 5 1 . Thg signaling system of claim 49 further comprising a memory controller mounted 

2 Jj& the substrate and coupled to the first plurality of signal conducting traces, the 
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3 memory controller being adapted to transmit signals to the semiconductor memor 

4 device via the first plurality of signal conducting traces. 

1 52. The signaling system of claim 47 wherein each of the electronic corpjjonents 

2 comprises an integrated circuit device. 




1 53. The signaling system of claim 52 wherein the integrated^rcuit device is a 

2 semiconductor memory device. 

1 54. The signaling system of claim 53 wherein the g^niconductor memory device is a 

2 dynamic random access memory device. 



1 55. The signaling system of claim 53 further comprising a memory controller mounted 

2 to the substrate and coupled to the^irst plurality of signal conducting traces, the 

3 memory controller being adapt^cfto transmit signals to the semiconductor memory 

4 device via the first plurality^f signal conducting traces. 



7 
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1 56. The signaling system of claim 47 further comprising a plurality of termination 

2 elements coupled respectively to the second plurality of signal conducting traces. 

1 57. The signaling system of claim 56 wherein the predetermined impedance of each 

2 signal condiffetor of the plurality of signal conductors is selected to match the 

3 impedance of a respective one of the termination elements. 

1 58. Thoreignaling system of claim 47 wherein the socket further includes a plurality of 

2 ground conductors that extend through the housing in a direction transverse to the 

3 / slots in the housing, each of the plurality of ground conductors including a plurality 

4 / of contact regions to contact the plurality of electronic components. 
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1 59. The signaling system of claim 58 wherein each of the plurality of ground conductors 

2 is disposed within the housing adjacent at least one of the plurality of signal 

3 conductors, the plurality of ground conductors and signgj^onductors forming a 

4 plurality of signal-ground conductor pairs. 



ay 



1 60. The signaling system of claim 59 wherein eachref the signal-ground conductor pairs 

2 contacts a first electrical component of the plurality of electrical components on 

3 opposing faces of the first electrical component. 
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61 . The signaling system of claim 60 wiferein each of the signal-ground conductor pairs 
are disposed within the socket hemsing such that the plurality of signal conductors 
alternately contact a first faceyand a second face of the opposing faces of the first 
component. 

62. The signaling system $ claim 61 wherein each of the signal-ground conductor pairs 
are disposed withinfthe socket housing such that the plurality of ground conductors 
alternately contact the first face and the second face of the opposing faces of the 
first compone 
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